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PROCESS AND DEVICE FOR DETERMINISTIC TRANSMISSION OF 
ASYNCHRONOUS DATA IN PACKETS 

DESCRIPTION 



Technical field 



The present invention k co ncern s a process and 
device for deterministic transmission of asynchronous 
data in packets. 

Status of the previous technique 

In devices of the prior art for deterministic 
transmission of asynchronous data in packets, the 
acquisition device and data acquired by this device are 
asynchronous. Data packeting is -^ftadj^^^cording to an 
inherent sequencing. A packet corresponds to one or 
several acquired data processed with or without 
wrapping, the wrapping being made up of a heading and 
an end. The number of data transmitted in the output 
message corresponding to a packet is defined according 
to two criteria: 

. the number of data is restricted: 

- it is always the same, or 

- the maximum is specified . r r^ g j fr 

the distribution of . data -~ 0 ^y£^> positioned 



temporally in an equally-timed manner 



In the first example of data transmission from a 
packet i in the output message, as illustrated in 
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figure 1, the number of data Mi is always the same, and 
distributed in an equally-timed manner (Ti equal 
delays) . 

In the second example of data transmission from a 
packet i in the output message, as illustrated in 
figure 2, the maximum number of data Mi is always the 
same, it is MxTxi over an identified period of time 
Txi, and distributee! 1 -, unequal ly-timedT~TTxi variable 

A * 

delays) ^"MxTxi varies at each Txi, with MxTxi<Mi . 
A, 

In the field of data acquisition and telemetry of 

flight testing installations, the numerical or digital 

data, conveyed on continuous and cyclic messages, 

issued by acquisition and processing systems of the 

prior art is stored in the FIFO (First in - First 

out )JSaSteie«^as and when it arrives. The data arrives 

in a totally asynchronous manner* 

A module for packeting facilitates placing certain 

WML. 

data from these FIFO bat^dr - io^- according to a 
predefined order. It also facilitates enhancing this 
data with elements of the relative date calculation 
type, data identification, and formatting of data, etc. 
A packet thus obtained is therefore a group of data 
with a precise format and containing data in a precise 
order . 

A module for packeting operates according to the 
following succession of stages: 

1) reception of data contained in the FIFO 
^ h trtj^n ^s- (dump) , 

2) start of packeting, 

3) packeting, with sorting and data enhancement, 
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4) end of packeting, i 

5) sending of the packet to a message composition 



module. _ 



JKwrs^pflessage composition module recovers, one 



^« wOmposii 

5 after the other, the pacKets created by the packeting 

modules* A message . is then made up ot successive 

• — packets in a predefined order. 

^ A formatting module then facilitates setting the 

message ^ elft^tri^l fnrmat- — ana the protocol used for 

L 

10 -the transmission. 

The operating cycle of the packeting module is 
self-sustaining. When the message composition module 
needs a packet, it sends a request to the packeting 
module which transmits the packet if it is made up, 

15 i.e. if stage 4 is finished. If not, it sends nothing 
or else an empty packet so as not to block the message 
composition module. The data is transmitted via the . 
various stages 1 to 5 - the data arrives, it is-- pu € ^ 
into packets by a self-sustaining device which has its 

20 own x^rf-e , as it is only transferred in the, message if 
the packet is ready. -34*e message can contain no data, 
colcly ^because the packeting has not been finished. 

In these devices of the prior art, the data 
conveyed on the messages is at fixed slots in time. 

25 They are PCM (Pulse Coded Modulation) type messages 
which meet the IRIG106 standard. The formalism of 
packeting, as a packet can be made up of one datum, is 
standardized. On the other hand, this standard 
stipulates nothing on the transmission time of the 

30 packets. It is the same for the CE83 and CCSDS 
standards . 
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As illustrated in figure 3, the data and 
transmission in the output message are asynchronous, 
the transmission time TT therefore varies between the 
time of packeting TP and a duration 2*TP equal to twice 
5 this time, as the transmission time . in the output 
message TMS is such that TMS<<TP. 

Ifee — a-im of the invention is to mitigate the 
K 

disadvantages of devices of the prior art, by enabling: 
10 - transmission of the maximum amount of data in 

the output message, 

- controlling transmission time of the acquired 

data, 

- havin g the greatest possible ratio for the 
15 number of acquired/wrapped data in the packet. 

Summary of the Invent:! on 



The invention concern - s a process of deterministic 
ft 

20 transmission of asychronous data in packets, in which 
J data arriving asynchonously is store 



2;d in bofofbr -jreg as 
3. being rypxtj^ri m ^" 



and when it arrives, the said process, being ryp 

thai iX — comprises the following stages: 

, . - reception of data contained in a set of 

25 teatt^3?i^s in one of several packeting modules! start of 
^ or fajJ Mr cls5^u(m ^Z. 

packeting* packeting with sorting and enhancement of . 
data^ end of packeting ^and sending of the packet^-ma^e 

- g^OPP^ ge Of t h^ maVp-np in the COUrse Of 

A 

30 realization in a packeting module when a message 
composition module needs - thr^ packet ^ transmission of 
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the packet thus^ma4e- apj ^start of the realization cycle 
of a new packet, 

- recovery, one after another, of packets thus 
created in a predefined order in the message 

5 composition module, 

- setting the message, compiled in the message 
composition module, in the electrical — format 
protocol used for -fctee- transmission. 

In this process, a packeting module which is no 
10 longer self-sustained^xs us ed 5 




In Lhi-s- procc3!> > v. as soon as the message 

composition module requests a packet, it receives the 

^ latt -e^: &e-s- It is this * module rnat controls the 
K A* 

packeting cycle. 
15 (re^^a^y A to devices of the prior art in which the 

messages are only compiled with "well finished" packets 
(with the risk of having empty packets), in the process 



of the invention each message^ck^^are^ packets perhaps 

"less well finished" but all the data which can be, is 

20 transmitted as soon as transmission is requested. The 

timing cycle of datum between input and output of a 

device implementing this* — process is therefore 

K 

controlled. 

25 The invention also .c^ft-eexrrs a device of 

deterministic transmission of asynchronous data in 

packets comprising : 

- at the least one input module receiving the 

input data, ^Vt^ 
30 - batt^eTr-icG receiving numerical data stemming from 

this input module, 
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- several packeting modules each connected to at 
least one te&p£eFy] }s4er 




- at ^t frrc least one control module for bts^re o r y dump 
monitored by at least one packeting module, 

5 a message composition module receiving the 

outputs of all the packeting modules, which can send an 
order of end of packet j naKo - S > to each^eSe^ * 

- a module for formatting packets, 

- an output module capable of issuing each made-up 
10 packet on a transmission line. 

The process and the device of the invention can be 
used notably in data acquisition and real-time 
processing systems for test installations for new 

15 A oropt arres , The solution proposed in the invention for 
such systems offers the following advantages. To follow 
vibration (or flutter) tests which are very dangerous 
for a plane, it is essential to perfectly control the 
transmission time TT, as the useful acquired data must 

20 be given to a specialist with a delay TT either less 
than 100ms, or parameterized depending on the type of 
test. With the solution stipulated in the invention TT 
= TP, while in the devices of prior art TP<TT<=2*TP on 
the assumption that TMS<<TP. The objectives are 

25 therefore optimized with the solution of the invention. 
In fact, at fixed TT, TP is greater with the 
recommended solution than with the solution of devices 
of the prior art. 

30 Short: description of the drawings 
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Figures 1 and 2 illustrate two examples of 
transmission of data from a packet, in a device of the 
prior art. 

- Figure 3 illustrates an example of operation of 
a device of the prior art. 

<\ 

Figure 4 ^ illustrates the operation of"~=-t+rer 
process -e* une invention. 

Figure 5 illustrates -^re"^ device ^^^T the 

A- 

invention . 

- Figure 6 illustrates an example of operation of 
J^?*e device tne invention illustrated in figure 5. 

Figures 7 and 8 illustrate an example of 
realization for an acquisition of arinc429 bus using 



nd the device 



respectively a device of the prior art a 
-of the invention. 

Summary of realization methods 

-5*re^ A process of deterministic transmission of 

Waco <+v 

asynchronous data in packets tne invention in which 

K 

data arriving asynchronously is stored in FIFO 
ba^ereries as and when it arrives, ^c omprises the 
following stages: 



- reception of data contained in the bakeries, 

- start of packetinq, ^ iT frujfjdr ass^^^ 

- packeting with sorting and enhancement of data, 

- end of packeting, 

- sending of the packet to a message composition 
module which recovers the packets created one after 
another, in a predefined order, 
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- and, when this message composition module needs 

a packet: 4*^1*4*^ <m>o~4ol^ 

. stoppage — o£ — mako^up of — £4*e — packcr b- in the 

course of realization, , . i 

5 • transmission of the packet thus t ma4e- up, 

start of the realization cycle of a new 

packet. 

As illustrated in figure 4, the process of the 
10 invention consists in synchronizing the start and end 
of packet make-up^in relation to their transmission in 
the output message - TMS being the transmission time in 
the output message, TP the packeting time and TT the 
transmission time with TT = TP + TMS . The solution 
15 obtained with TP>>TMS advantageously meets the 

f^trmncLly gpprifipH Objectives. 
A. 

For an identified packet, the packeting limits the 
number of acquired data to a figure x. If during the 

A* 

20 time TP, there are x + m data to be packeted, m data is 
then lost. 

The device of the invention, illustrated in figure 
5, comprises: 

25 - at Jeas^, one input module 10 receiving 

input data, tor example a digital bus BN and analog 
data DA, 

^ - at ^€+r^ least a set of toatp&rie rs 11 receiving 

digital data ^ emiiijji ' from t-hdt-^^input module, possibly 
30 through an analog/digital converter 12, connected to at 
least one packeting module 13, 
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- at the least one control module for - ba t^rr y-* dump 
14 monitored by at least one packeting module 13, 

- a message composition module 15 receiving the 
outputs of all the packeting modules 13, which can send 

an order of end of packet make-up^to each one pV ^acJ^hV 

- a module for formatting packets 16, 

- an output module 17 capable of issuing each 
made-up packet on a transmission line 18. 

In the device of the invention, the digital or 
digitized data is stored in the FIFO ba^jb dri es. 11 as 
and when it arrives. The data arrives in a totally 
asynchronous manner seen from the device^ its arrival 
is random. 

The role of each packeting module 13 is to place 
certain data from the Satt^ z4e^ 11 according to a 
predefined order. It can also enhance this data with 
elements of the relative date calculation type, data 
identification and formatting of the data. A packet is 
therefore a group of data with a precise format and 
containing data in a precise order. 

As described previously, each packeting module 13 
operates according to the following cycle: 

1) reception of the data contained in the 

2) start of the packeting, 

3) packeting with sorting and enhancement of the 

data, 

4) end of the packeting, 

5) sending of the packet to the message 
composition module. 
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Wxu4 tlXtt Q-rofttl gggg- the device of the invention 
a**2 A. 
oia devices of the prio 

task 1 to 5 is triggered. 

The message composition module 15 recovers the 

5 packets created by the successive packeting modules 13 

one after the other in a predefined order. 

The operating cycle of -tty£3* module 13 is not self- 
sustaining. When the message composition modula 15 
10 needs a packet, it sends the request. This stops make- . * 

up^of the packet in the course of realization .""^e ^ 
transmits the packet thus made up tnen starts the 

A 

realization cycle of a new packet. 

The formatting module 16 is responsible for 
15 setting the message 15 in electrical format in the 
protocol used for the transmission (recogni^d function 
and realization) . 



In an example of operation, the device of the 
20 invention comprises three packeting modules 13. The 
make-up of packets that they generate (PI, P2 and P3 
respectively) is unimportant (data sorting, enhancing, 
etc.). As illustrated in figure 6, a message is made up 
of the succession of three packets - PI followed by P2 
25 followed by P3 - which are transmitted by the message 
composition module 15 to the formatting module 16, TP 
being the packeting time. In this example wrapping 
elements are not taken into consideration (start of 
frame, end of frame, checksum, etc.) realized by the 
30 formatting module 16. 
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At present an example of realization will be 
considered which is an acquisition of arinc429 bus on 
the assumption that TMS«TP, TCB being the bus cycle 
time, the number of data always being the same, and 
5 distributed in an equally-timed manner: 

- figure 7 illustrates operation of a device of 
the prior art, 

- figure 8 illustrates operation of the device of 
the invention as described above. 

10 

-5fee- ^advantages of the solution proposed by the 
invention as compared with devices of the prior art are 
shown in Table 1 at the end of the description. The 
device of the invention meets the objectives defined 
15 previously and reveals a very . significant gain as 
compared with the devices of the prior art. 

Table 1 

20 



Output message for 
the time window TT 


Device of the 
prior art 


Device of the 
invention 


Device of the prior art - 
Device of the 
invention/Device of the 
invention => gain 


Number of data 


18 


11 


64% 


Number of wrappings 


2 


1 


100% 
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CLAIMS 



1. Process for deterministic transmission of 
asynchronous data in packets, in which data arriving 
asynchronously is stored in barcj^ries (11) as and when 
it arrives, the said process being typified in that it 
comprises the following stages: 

reception of data contained in a set of 




batjt^ies in one or several packeting modules (13), 
10 start of packeting, packeting with sorting and 
enhancement of data, end of packeting and sending of 
the made-up packet, 

- stoppage of packet make-up in the course of 
realization in a packeting module (13) when a message 

15 composition module (15) needs this packet, transmission 
of the packet thus made up, and start of the 
realization cycle of a new packet, 

- recovery one after another of the packets thus 
created, in a predefined order, in the message 

20 composition module (15), 

- setting of the message, made up in the message 
composition module (15) to the electrical format in the 
protocol used for the transmission. 

25 2. Device for deterministic transmission of 

asynchronous data in packets comprising: 

- at the least one input module (10) receiving the 
input data, 

- batt£^fes (11) receiving digital data coming 
30 from this input module, 
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- several packeting modules (13) each connected to 
at least one bapt&ry (11), 

- at the least one control module for battery dump 
(14) monitored by at least one packeting module (13), 

5 - a message composition module (15) receiving the 

outputs of all the packeting modules (13) and able to 
send to each of them an order for end of packet make- 
up, 

- a module for formatting packets (16), 

10 - an output module (17) capable of issuing each 

made-up packet on a transmission line (18). 

3. Use of the process according to claim 1, in 
data acquisition and real-time processing systems for 
15 test installations of new aeroplanes. 
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ABSTRACT 

Thn — proocnt in v Lion rn-nrr^nrr^ ^ deterministic 
transmission process for asynchronous data in packets/TV**^ 
5 in -wJ^JrLli "LhuTcIata arriving in^Tsynchronous manner — ars-" 
* — s^red in ^ batf orios — as and when it arrivp. ^ ^ Q _ 

^ a id process comprising t . h^ -^ Eollowing - ^y bagesr:- <^k- < s ^^"^ ft 

^= & o€!op - t - ion — of_jj i.i l. a i^f rba-itred in a beL of. - 

.baJ^fc^gi^&^Att one of several packeting modules -Wr3f-, CUUc iv CawW 
10 start of packeting, packeting with sorting and 

enhancement of data, end of the packeting, and sending w u 

of the made-up^^ tt ^uuuJc Vv£t co~p- ^l^^ TT^ 

Stoppa g e df^ the pac fr pf- rnmpnci t- i on dgg^g^ 

I^liz ation in a Packe ting mnrinlg (1 ^) whpn a Tn^.^sa^a 

15 compos it ion modnl e — ) needs this packed, t ransmis - & jren 
of the parkPt — thus mariP ,np f — s - tar fe — ©€ the realization 
cycle of a-^ Aaclcet, f & <^i\?-tlii^ — ;s a*»<r**g ^ 

— gee^ e,r . y ^^ arter another -e* — fe4*e — park^H=rrl±±tfi 
Grea-ked, in a predefined order, in the message 

20 composition module-(*&n TK- vwfe«S<*y- tfa^ Co^oxd »b S<4T 

- — &e4U~ i ng — tlx© — lae ssago, mado — up in — feJae ^p^age 

com £osi£j jjn mod uli! — in the electrical format in the 
protocol used f or -^J*^ transmission. 

XJ*e i-mreii lion also corTCemrs- a dovi-co 

2 5 do termini a tic transmission of as ynchronous c ^t.fl i.n 

pa-e-k eLs 
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